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DISADVANTAGES OF THE UPRIGHT POSITION. 

BY S. V. CLEVENGER, M.D. 

T^HE immediate and remote causes of things have been and 
■* will be sought by thinkers who are not afraid to follow 
wherever facts lead them. The doctrine that there is no effect 
without an antecedent cause, has met with fierce opposition from 
those who saw that the logical conclusions of correlated facts, 
such as are presented by Darwin, tended to the overthrow of 
puerile legends they believed in, and who were content to imagine 
that everything was causeless, or at best originated in some in- 
scrutable way. The Arab, upon having the sidereal motions 
explained to him, said, " You trouble yourself greatly about 
things not intended for you to know. Even though what you 
tell me is true, the Koran leads us to believe otherwise. Mo- 
hammed taught us sufficient, and his followers can torture you 
out of your rationalism. Forbear your heretical facts !" 

The mechanical nature of things animate is as old in theory as 
Democritus, 500 B. C. ; and Giordano Bruno, in A. D. i6co, for 
having amplified the Democritic idea, was burned at the stake. 
Kant granted a mechanical cosmogony, but in organic nature 
claimed causa finales. The battle of causa ejficientes was fully 
won by Galileo, Copernicus, Kepler, Newton, Herschel, Laplace, 
etc., so far as the inanimate universe was concerned, but the me- 
chanical conception of that which pertains to living things was 
hinted at by Aristotle. Geoffrey de St. Hilaire contended against 
Cuvier for the mutability of species and the monistic theory. 
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Treviranus, Oken, Goethe, Lamarck, and in our day, Darwin, 
Haeckel, Huxley, have carried on the warfare. Herbert Spencer 
advanced a mechanical physiology and morphology. His has 
carried the conception into histology, and Cope into palasontql- 
ogy. The unity of the laws which control organic and inorganic 
nature are to-day fully recognized by those who stand in the front 
rank of investigators and thinkers, but not until completer text- 
books from the new standpoint shall have found their way into 
the hands of medical students and naturalists generally, will com- 
mon recognition of the success of the mechanical idea be ob- 
tained. 

Assuredly the teleological is a very lazy way of thinking. It 
amounts to taking things for granted as so, because they are so. 
It bars all inquiry, stops all investigation, and hands us bound 
hand and foot to ignorance and superstition. 

Mechanical influences, such as impacts and strains, permanently 
altering animal organs, have been discussed by Professor E. D. 
Cope in the American Naturalist, in articles entitled, Origin of 
the Foot Structures of Ungulates, April, 1881 ; Effects of Im- 
pacts and Strains on the Feet of Mammalia, July, 1881 ; by 
Alpheus Hyatt, Transformations of Planorbis at Steinheim, with 
Remarks on the Effects of Gravity upon the forms of Shells and 
Animals, June, 1882. In articles published in the January and 
February, 1881, numbers, I attempted a disquisition upon physi- 
cal influences in their relations to comparative neurology, and in 
the July, 1881, number of the American Naturalist, On the 
Origin and Descent of the Human Brain, pointed out some hith- 
erto neglected mechanical factors in the development of the organ 
of the mind and its osseous envelope. 

While engaged in anatomical studies, the idea that there was a 
definite reason for everything, and that we might some day dis- 
cover the reasons for many things not now known, was ever pres- 
ent to my mind. I could get half lights and glimpses of causes 
from hints in Henle, Holden, or Sharpey and Quain, and fancied 
I saw matters clearly enough in some particulars, only to be con- 
fused by contradictory experiences subsequently. 

There seemed to be a definite enough law in the formation of 
valves in the veins, for instance, but every student was compelled 
to learn the location of these valves by arbitrary exercise of the 
memory. I think every student will conclude at the end of this 
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paper that it is easy enough now to remember which veins are 
valved and which are not. Let me present the subject just as it 
perplexed me at first. Nothing could be simpler from the teleo- 
logical standpoint, than that we should have valves in the veins 
of the arms and legs to assist the return of blood to the heart 
against gravitation, but what earthly use has a man for valves in 
the intercostal veins which carry blood almost horizontally back- 
ward to the azygos veins ? When recumbent these valves are an 
actual detriment to the free flow of blood. The inferior thyroid 
veins which drop their blood into the innominate are obstructed 
by valves at their junction. Two pairs of valves are situated in 
the external jugular and another pair in the internal jugular, but 
in recognition of their uselessness they do not prevent regurgita- 
tion of blood nor liquids from passing upwards. 

An apparent anomaly exists in the absence of valves from 
parts where they are most needed, such as in the vena; cavae, 
spinal, iliac, haemorrhoidal and portal. The azygos veins have 
imperfect valves. 

Place man upon " all fours " and the law governing the pres- 
ence and absence of valves is at once apparent, applicable, so 
far as I have been able to ascertain, to all quadrupedal and 
quadrumanous animals: Dorsad veins are valved; cephalad, ven- 
irad and caudad veins have 710 valves. The apparent excep- 
tions to this rule, I think, can be disposed of by considering 
the jugular valves as obsolescing, rendered rudimentary in man 
by the erect head, which in the lemur stage depended. The ru- 
dimentary azygos valves may be a recent creation, and an expla- 
nation of their presence maybe found in the mutability of the 
cardinal system. The single Eustachian valve, being large in the 
foetus, has a phylogenetic value. In this connection I would call 
attention to my mention, in Science (New York), June 25, 1881, 
of the probable branchial origin of the thyroid and thymus 
glands. There are many reasons for believing these bodies to be 
rudimentary gills. 

The only reason I can assign for the absence of cephalic and 
cervical valves generally, while the jugulars possess them, is, that 
the jugular system was the most important to our quadrupedal 
ancestors with dependent heads, hence valves developed in them, 
and that owing to the cranial blood-vessels developing, pari passu, 
with the cranium and its contents generally, largely after man had 
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assumed the erect position, the valvular 
formation elsewhere in the head would not 
occur while the jugular valves became ru- 
d dimentary. 

Certainly valves in the haemorrhoidal 

_ veins would be out of place in quadrupeds, 

_ but to their absence in man many a life has 

_ been and will be sacrificed, to say nothing 

~ of the discomfort and distress occasioned 

by the engorgement known as piles, which 

the presence of valves in these veins would 

obviate. The spermatic valves are as useful 

in man as in other animals. 

A glance at the accompanying diagram 
will afford an idea of the confusing distri- 
bution of valved and unvalved veins in the 
human being. 

The position assumed by these valved 
veins when man is placed on all fours, 

a refers to the spinal corresponds wit h those to be found in 

system; b, jugular and ca- *" v " r "" 

val to femoral; c, brach- quadrupeds, thus : 
ial ; d, intercostal. 



A noticeable departure from the rule obtaining in the vascular 
system of Mammalia also occurs in the exposed situation of the 
femoral artery in man. The arteries lie deeper than the veins or 
are otherwise protected for the purpose, the teleologist would say, 
of preventing hemorrhage by superficial cuts. From the evolu- 
tionary standpoint it would appear that only animals with deeply- 
placed arteries would survive and transmit their peculiarities to 
their offspring, as the ordinary abrasions tp which all animals are 
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subject, not to mention their fierce onslaughts upon one another, 
would quickly kill off animals with superficially located arteries. 
But when man assumed the upright posture, the femoral artery, 
which was placed out of reach on the inner part of the thigh, be- 
came exposed, and were it not that this defect is nearly fully 
atoned for by his ability to protect the exposed artery in ways 
the brute could not, he too would have become extinct. Even 
as it is, this aberration is a fruitful cause of trouble and death. 

Another disadvantage which occurs in the upright position of 
man, is his greater liability to inguinal hernia. Quadrupeds have 
the main weight of abdominal viscera supported by ribs and 
strong pectoral and abdominal muscles. The weakest part of the 
latter group of muscles is in the region of Poupart's ligament, 
above the groin. Inguinal hernia is rare in other vertebrates be- 
cause this weak part is relieved of the visceral stress, but as the 
pelvis receives the intestinal load in man, an immense number of 
tissues are manufactured to supplement this deficiency. It has 
been estimated that .twenty per cent of the human family suffer 
in this way, and strangulated hernia frequently occasions death. 

If man has always been erect from creation, then we have 
nothing to hope from the future by way of an alteration of 
this defect. The same percentage of humanity will suffer to 
the end of time ; but considered mechanically the so-called con- 
servative influence of nature which will tend to pile up additional 
muscular tissue in this region by reason of the increased blood 
supply to that part, aided by natural and sexual selection, will 
eventually reduce the percentage of ruptures greatly, if it does 
not eventually correct the trouble altogether. The liability to 
femoral hernia is similarly increased by the upright position. 

The peritoneal ligaments of the uterus subserve suspensorial 
functions in quadrupeds full)', which require much ingenious 
speculation to be faintly seen in man. The anterior, posterior and 
lateral ligaments are mainly concerned in preventing the gravid 
uterus from pitching too far toward the diaphragm of four-footed 
animals. The round ligaments are absolutely meaningless in the 
human female, but in lower animals serve the same purpose as 
the other ligaments. Prolapsus uteri by the erect position and 
absence of support fitted to that attitude, are thus rendered fre- 
quent, to the destruction of health and happiness of multitudes. 

As a deduction from mechanical laws, it could easily be imag- 
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ined that an animal or race of men which had the longest main- 
tained the erect position would have straighter abdomens, widely- 
flared pelvic brims with contracted pelvic outlets, and that the 
weight of the spinal column would carry the sacrum lower down, 
and in general terms we find this to be the case. In quadrupeds 
the box-shaped pelvis, which admits of easy parturition, prevails, 
but where the position of the animal is such as to throw the 
weight of the viscera into the pelvis, the brim necessarily widens, 
these weighty organs sink lower, and the heads of the femora, 
acting as fulcra, admit of the crest of the ilium being carried out- 
ward, while the lower part of the pelvis must be contracted. 
This box shape exists in the child's innominate bones, while its 
protruding abdomen resembles that of the gorilla. The gibbon 
exhibits this iliac expansion through the sitting posture, which 
developed his ischial callosities. Similarly iliac expansion occurs 
in the chimpanzee. The Megatherium had wide iliacal expan- 
sion, due to its semi-erect habits, but as its weight was mainly 
supported by the huge tail with femora resting in acetabula placed 
far forwards, the leverage necessary to contract the lower pelvis 
is absent. Professor Weber, of Bonn, noted by Carl Vogt, " Vor- 
lesungen iiber den Menschen," etc., distinguished four chief forms 
of the pelvis in man : the oval, round, square and cuneiform, 
owned in order by Europeans, native Americans, Mongols and 
black races. Resting upon its own merits as an osseous mechani- 
cal proposition, it would seem that the older the race the lower 
the sacrum and the greater the tendency to approximate the 
larger transverse diameter of the European female. The antero- 
posterior diameter of the simian pelvis is usually greater than the 
transverse; a similar condition affords the cuneiform, from which 
could be inferred that the erect position in the negro races had 
not been so long maintained as by the Mongols, whose pelvis as- 
sumed the quadrilateral shape owing to persistence of spinal 
axis weight through greater time; this pressure has finally culmi- 
nated in pressing the sacrum of the European nearer the pubes, 
with consequent lateral expansion at the expense of the antero- 
posterior or conjugate. From Marsupialia to Lemurids the box 
shape pelvis persists, but with the wedge shape induced in man a 
remarkable phenomenon also occurs in the increased size of the 
fcetal head in disproportion to the contraction of the pelvic out- 
let. While the marsupial head is about one-sixth the size of the 
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smallest part of the parturient bony canal, the moment we pass 
to erect animals the greater relative increase is there in the cran- 
ial size with coexisting decrease in the area of the outlet. This 
altered condition of things has caused the death of millions of 
otherwise perfectly healthy and well-formed human mothers and 
children. The palaeontologist might tell us if some such phe- 
nomenon of ischial approximation by natural mechanical causes 
has not caused the probable extinction of whole genera of verte- 
brates. If we are to believe that for our original sin the pangs 
and labor at term were increased, and also believe in the dispro- 
portionate contraction of the pelvic space being an efficient cause 
of the same difficulties of parturition, the logical inference is in- 
evitable that man's original sin consisted in his getting upon his 
hind legs. 

Something of the changes noticed in the angle at which the 
head of the femur is set upon the shaft at different ages, is also 
noticeable phylogenetically. The neck of the femur in the child 
is obliquely placed, but in the adult is less so, and in advanced 
age tends to form a right- angle with the socket. Both in the ad- 
vance of age in the individual and the tendency of an animal to 
assume more and more the upright posture, this change of angle 
seems attributable to no other cause than bodily weight against 
the femoral heads. 

This subject is not without direct application. Gynaecologists 
cause their patients to assume what is called the knee chest posi- 
tion, a prone one, for the purpose of restoring uteri to something 
near a natural position. Brown-Sequard recommends drawing 
away the blood from the spine in myelitis, or spinal congestion, 
by placing the patient on his abdomen or side with hands and feet 
somewhat dependent. The liability to spina-bifida is greatest in 
the human infant through the stress thrown upon the spine, and 
the absence of delivery troubles among lower races have refer- 
ence to discrepancy between pelvic and cranial sizes not having 
been reached by those races. The Sandwich island mother has 
difficult delivery only when her progeny is half white, that breed 
being larger in the forehead than the native child. 

The mechanism of the body, when fully recognized as mech- 
anism and nothing else, and as governed by mechanical laws, 
physical as well as chemical influences, will place forthcoming 
physiological studies upon a broader, safer foundation, and result 
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in grand generalizations. The hydro-dynamics of animal life 
would alone furnish a theme for thousands of investigators. At 
present the world goes on in its blindness, apparently satisfied 
that everything is all right because it exists at all, ignorant of the 
evil consequences of apparently beneficent peculiarities, vaunting 
man's erectness and its advantages, while ignoring the disadvan- 
tages. The observation that the lower the animal the more pro- 
lific, would eventuate the belief that the higher the animal the 
more difficulties encompass his development and propagation, 
and the cranio-pelvic incompatibility.alone may settle the Malthu- 
sian doctrine effectually for the higher races of men through their 
extinction. 

Foot-note. — This article has a little history of its own, the nature of which shall 
be its excuse for publication here. 

Some members of the Chicago University faculty asked me, last year, if I would 
accept the chair of Comparative Anatomy and Physiology in that institution. I re- 
plied that I would, but must be allowed to teach what I considered to be the truth, 
and that evolution was the only sensible basis for such instruction. The president of 
the faculty, a Baptist minister, was to call upon me, I was told, upon a certain day to 
arrange concerning salary and minor details. April 18, 1882, by invitation, I lec- 
tured before the Chicago University Club on the Disadvantages of the Upright Posi- 
tion. The subject and its treatment proved too Darwinistic, as a foretaste of my 
teachings, and the president did not call to see me. Since then Professor E. S. Bas- 
tin, who had ably filled all the scientific chairs in the university, was found to be 
teaching strict truth, to which no objection was raised, but the effects of such teach- 
ing upon the minds of the students was found to interfere with their docile gulping 
of all the antiquated rubbish dealt out from other chairs. A " safe " teacher was 
wanted, one who could use the text-books of last century's science. Professor Bas- 
tin resigned. 

Another " university " hereabouts made the substitution of Egyptian mythology for 
botany optional in the classical course. 

These tottering schools do not seem to have asked themselves why a half million 
people fail to support them, nor to be aware that Eastern colleges are filled with 
Western youth, who might as well be taught nearer their homes the branches they 
can learn only in other States. 

The Academy of Sciences in this city has never recovered from the disaster of fix" 
great fire. The building has been forfeited through debts; large and valuable collec- 
tions are being donated, to it by Eastern institutions, but remain boxed up and un- 
used. The last lecture I attended there was by a reverend gentleman whose thesis 
was the impossibility of the river Nile being more than 6000 years old. He based 
his calculations upon ten years' observations of the alluvial deposit at the mouth of 
a small creek in this State. Darwinism mentioned within these precincts has some- 
thing of the effect of the red rag shown to the bull, though no objection has been 
raised against the delivery of evolutionary lectures. 

The few scientific men Chicago has originated are drifting away from the place. 
Gigantic barter occupies the time and attention of the people exclusively. It will 
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probably be five hundred years befo re abstract science can be supported here, from 
present indications. 

This paper has been withheld from publication three years, as I earnestly desired 
to make full dissections of widely diverging genera, to fully corroborate the general 
law which may be said to have been arrived at both inductively and deductively. 
The pathology of insanity now claims my entire time, and I must leave to others the 
completion of what I have begun. 

There have been occasional passages in medical journals which bore upon the sub- 
ject of the significance of valves in the veins, but I believe that no one has antici- 
pated me in the announcement of the influence which gravitation exerts upon the 
creation of these valves in quadrupeds, and that man's veins are valved in such 
manner as to place his derivation from a quadrupedal form beyond dispute. The 
deduclions from mechanical influences made in this paper are original, and I cannot 
find that they have been elsewhere mentioned. Certainly the publication of so 
sweeping a statement as that pertaining to the valves would have attracted universal 
attention among comparative anatomists had it been made before, and eminent gen- 
tlemen in that field have confessed to me that the matter was new to them. 

Besides its reading before the University Club, April 18, 1882, the substance of 
this paper was presented by me before the Philadelphia Academy of Natural Sci- 
ences last May, as noted in American Naturalist, September, 1883. 
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THE MAMMALIAN FAUNA OF THE AUSTRALIAN 

DESERT. 

BY EDWARD B. SANGER. 

THE physical conditions of the interior of Australia are not 
such as to support a varied fauna. The mammals are few in 
number, and are principally those which are best adapted for dry 
and arid regions. But four orders of Mammalia are represented, 
viz: Cheiroptera, Rodentia, Carnivora and Marsupialia. The first 
named order is represented by Scotophiius maris, the chocolate 
bat. These animals are very numerous. They live in hollow 
trees, and fly around in great numbers about dusk. To the natives, 
who catch and eat them, they are known by the name of " oolo- 
warra." They are generally caught by chopping them out of the 
hollow trees in day time. This is the only species of bat that I 
observed in the interior. The Rodentia are represented by three 
genera and five species, viz : Hapalotis conditor, H. mitchelli, H. 
cervina, Mas vellerosns, Hydromys fitlvolovatus. 

Hapalotus conditor is the Australian building rat. It builds 
nests, among the sandhills near. the creeks, of sticks, leaves, &c. 
The nest is very roughly constructed, and to a non-observing eye 
looks like a mere bunch of dry sticks. Inside it is lined with 
soft leaves and bits of grass. The entrance is a small hole on the 



